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1.1. Freezing imine exchange in dynamic combinatorial
chemistry
Dynamic combinatorial chemistry (DCC) is a method that
allows the production of library components through a
selection process in the presence of a target protein or
supramolecular host or guest. By relying on reversible
chemical reactions, the proportions of library products
formed is driven by interactions with the partner molecule.
Combinations of building block that provide the highest
aﬃnity products predominate in the equilibrium mixture,
and these are then frozen by an irreversible chemical reac-
tion. A typical example of such a reaction is the reversible
formation of an imine from an amine and aldehyde. The
usual process to freeze the product is to reduce the imine
to a stable amine. A recent paper describes the use of an
Ugi four component reaction (Ugi-4CR) to trap macro-
cyclic imine intermediates and freeze the preferred library
members.1
A mixture of diamines (1 and 2) plus dialdehydes (3) were
equilibrated for eight hours in the presence and absence of
metal ions to template the formation of macrocycles. Mg2+
and Ba2+ were chosen due to their ability to template the
formation of diﬀerent ring sized products. The DCC
library mixture was then quenched by the addition of a
mixture of an isocyanate and a carboxylic acid. Analysis
by hplc and mass spectrometry indicated the presence of
diﬀerent mixtures of macrocycles depending on the pres-
ence or absence of metal ions. For example, in the presence
of barium ions, the preferred macrocycle product was the
28-membered ring (5), generated via the intermediate imine
(4). In the presence of magnesium ions, a smaller macro-
cycle ring was preferentially formed.doi:10.1016/j.comche.2007.11.001
E-mail: nterrett@ensemblediscovery.com1.2. A combinatorial dapoxyl dye library synthesis
In the detection of bioanalytes from tissue and plasma sam-
ples, the use of ﬂuorescent compounds has led to accurate
and sensitive determinations of protein and oligonucleotide
concentrations. In particular, the dapoxyl dyes have been
widely used due to their environmental sensitivity.
Although ﬂuorescence in aqueous media is low, they exhi-
bit a signiﬁcant change in ﬂuorescence intensity, Stokes
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ity of solvents. They have been used for the labelling of dif-
ferent cellular organelles as well as conformational and
phosphorylation changes in proteins. A recent publication
describes the use of both solution-phase and solid-phase
techniques for the synthesis of a combinatorial library of
dapoxyl dyes, and their use in labelling human serum albu-
min (HSA).2
HSA is a major component of blood plasma, and has the
capability to bind to a number of endogenous and exoge-
nous molecules. As plasma protein binding can reduce free
drug bioavailability, it consequently has a signiﬁcant
impact on the pharmacokinetics of such compounds. As
drugs can bind to a number of sites within HSA, ﬂuores-
cent probe molecules that speciﬁcally bind to each of these
sites are important tools in the determination of binding
site speciﬁcity during the early stages of drug discovery.
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A library of dapoxyl dyes was generated primarily through
a two-step process: the preparation of acylamino ketones
(7) from amino ketones (6) was followed by a dehydrative
cyclisation to the oxazole structure in the ﬁnal dye (8).
Both solution-phase and solid-phase methods were used
to generate 80 distinct dapoxyl dye compounds. These
compounds were evaluated for their propensity to bind to
HSA and one compound (9) in particular bound, demon-
strating a 55-fold increase in ﬂuorescence. Displacement
of compound 9 with site-speciﬁc binding drugs indicated
that this dapoxyl dye binds selectively to HSA site I, pre-
senting the opportunity for this dye to be used as a highly
selective probe for HSA binding.
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2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
An improved synthetic route for the preparation of homo-
genous aminooxy peptides suitable for oxime ligation hasbeen reported. Aminooxyacetic acid (Aoa) was protected
with 1-ethoxyethylidene group (Eei) then incorporated
either using PyBOP or as N-hydroxysuccinimidyl ester at
the N-terminal end or at a lysine side chain into model
peptides in solution and on solid support. Due to the Eei
protecting group, these new reagents prevent the over-acyl-
ation side reaction in comparison with Boc–Aoa derivatives.
Subsequent deprotection under mild acidic conditions gave
the corresponding pure aminooxylated peptides.3
Phosphorothioate oligonucleotide–peptide conjugates have
been synthesised by solid phase fragment condensation
(SPFC). All products have been fully characterised by
reversed phase HPLC and MALDI-TOF-MS.4
2.2. Solution-phase synthesis
No papers this month.
2.3. Scaﬀolds for combinatorial libraries
The synthesis of Na-ﬂuorenylmethoxycarbonyl-trans-4-hy-
droxy-4-O-[(2,3,4,6-tetra-O-acetyl)-a-d-mannopyranosyl]-
l-proline allyl ester and Na-ﬂuorenylmethoxycarbonyl-
trans-4-hydroxy-4-O-[(2,3,4,6-tetra-O-benzoyl)-a-d-manno-
pyranosyl]-l-proline allyl ester has been described. Glyco-
sylation using Ko¨nigs–Knorr conditions with a benzoyl
protected glycosyl donor provided the optimum method.
Removal of the allyl ester gave two mannosylated building
blocks suitable for solid phase glycopeptide synthesis.5
A library of six isomeric disaccharides have been synthe-
sised by the stereoselective glycosylation of pure allyl a- or
b-d-xylopyranosides with 1-O-acetyl-2,3,5-tri-O-benzoyl-l-
arabinofuranose as donor, catalysed with BF3Et2O in
dichloromethane. Regio- and stereoselective glycosylation
with excess of donor furnished almost exclusively the tri-
saccharides allyl 2,3-di-O-(2,3,5-tri-O-benzoyl-a-l-arabino-
furanosyl)-a- or b-d-xylopyranosides. The protocol
described herein should oﬀer the possibility to produce
branched oligosaccharides with a 2,3-di-O-(a-l–Araf)b-
d-Xylp block unit at the terminal non-reducing end.
6
2.4. Solid-phase supported reagents
A group of soluble polymer-supported chiral tartrate
ligands have been prepared by liquid-phase synthesis using
a ligand diversity strategy. Moderate to excellent chemical
yields and enantiomeric excesses have been obtained by
using soluble polymer-supported tartrate ester in asymmet-
ric oxidation of prochiral sulphides using Ti(O-i-Pr)4/cumyl
hydroperoxide, and the workup was greatly simpliﬁed.7
2.5. Novel resins, linkers and techniques
No papers this month.
2.6. Library applications
A versatile methodology for the synthesis of some new
4-aminoquinoquinoline antimalarial drugs, using Suzuki–
Miyaura cross-coupling reactions as a key step, has been
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amodiaquine (AQ) and amopyroquine (ApQ) derivatives,
and these compounds constituted a new library, designed
in order to obtain derivatives that present not only
improved antimalarial activity, but also a better stability
towards metabolism.8
High throughput screening combined with eﬃcient data-
mining and parallel synthesis has led to the discovery of
a novel series of indolines showing potent in vitro ghrelin
receptor agonist activity and acceleration of gastric empty-
ing in rats.9
A new small molecule inhibitor of bacterial cell division has
been discovered using a high-throughput screen in Escheri-
chia coli. Although the lead screening hit exhibited modest
inhibition of the GTPase activity of FtsZ, a primary target
for bacterial cell division inhibitors, several analogues
caused potent bacterial growth inhibition with negligible
antagonism of FtsZ GTPase activity. A library of ana-
logues has been prepared and several alkyne-tagged photo-
aﬃnity probes were synthesised for use in experiments to
elucidate the primary target of this compound.10
A library of new chiral iminoalkyl imidazolium salts has
been synthesised from amino acids using a modular design
approach. Deprotonation with silver oxide yields silver car-
bene transfer reagents, which can be used as ligand sources
in asymmetric catalysis. Preliminary testing has shown that
the ligands induce enantioselectivity in the palladium-cata-
lysed allylic alkylation of 1,3-diphenylprop-3-enyl acetate
with dimethyl malonate.11
A 1000-member uridinyl branched peptide library has been
synthesised on PS-DES support using IRORI technology.
High-throughput screening of this library for anti-tubercu-
losis activity identiﬁed several members with a MIC90 value
of 12.5 lg/mL.12
A novel strategy for the library synthesis of cholecysto-
kinin-2 receptor ligands has been developed to rapidly
address ligand metabolism issues. The approach employed
a solution-phase sulphonamide synthesis, followed by a
resin capture puriﬁcation methodology.13References
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